The aim of presented work was to study inuence of preparing conditions on phase constitution and magnetic properties of the REFeB nanocomposite magnets doped with Zr. X-ray studies carried out for samples obtained under lower pressure of Ar atmosphere (0.6 × 10 5 Pa) revealed higher ability to formation of nanocrystalline structure. In case of higher pressure of Ar (0.8 × 10 5 Pa) it was possible to obtain full amorphous ribbon during melt-spinning process. The best magnetic properties (means the higher values of coercivity eld J Hc, remanence Jr and maximum energy product (BH)max) were measured for sample prepared with the lowest copper wheel speed 20 m/s and higher pressure of Ar (0.8 × 10 5 Pa).
Introduction
Nanocomposite magnets consisting of two phases i.e. magnetically soft α-Fe and magnetically hard RE 2 Fe 14 B (RE = Nd, Pr, Dy) belong to the latest generation of permanent magnets. Although many experimental and theoretical papers have been published so far their properties are still intensively investigated. Magnetic parameters such as: coercivity J H c , remanence polarization J r , saturation polarization J s , and maximum energy product (BH) max depend not only on the phase composition but also on their microstructure, determined by the method of production. Magnets with the content of rare earth elements lower than stoichiometric composition of RE 2 Fe 14 B phase (RE < 11.7 at.%) and the grain size lower than 45 nm exhibit enhanced remanence and maximum energy product [13] . The remanence enhancement is attributed to the exchange interactions between nanometric grains of magnetically soft and hard phases [4] .
The remanence polarization to the saturation polarization ratio J r /J s , which is larger than 0.5 (J r /J s = 0.5 according to the StonerWohlfarth theory for single domain noninteracting particles [5] ) may be a measure of those interactions. But the exchange interactions lead to the decrease in coercivity. The lower value of coercivity in nanocomposite magnets may be compensated by partly substituting praseodymium for neodymium atoms due to the higher anisotropy eld of Pr 2 Fe 14 B phase. As it can be found in literature the best magnetic properties (the highest remanence and maximum energy product) may be obtained for Nd/Pr = 1/3 [3, 6] . Small additions of Zr or Nb inhibit the grain growth in the nanocomposite magnets during the microstructure optimizing processes [7, 8] .
The most common method of producing the magnetic nanocomposite materials is the rapid quenching of the * corresponding author; e-mail: pgebara@wip.pcz.pl The phase composition of the ribbons was investigated using the Bruker D8 Advance X-ray diractometer with Cu K α radiation and the LynxEye semiconductor detector.
Hysteresis loops of the ribbons were measured using LakeShore vibrating sample magnetometer working at the magnetic eld up to 2 T at the room temperature.
From these loops the basic parameters such as remanence polarization, coercivity, and saturation polarization were determined.
The broadening of the diraction peaks allowed to determine the average grain size for the α-Fe and RE 2 Fe 14 B phases using Scherrer's method.
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The best magnetic properties were measured for sample obtained for higher pressure of Ar and the lowest velocity of copper wheel. The shape of hysteresis loop collected for this sample was typical for hard magnetic materials.
The remanence to saturation ratio J r /J s = 0.7 certies that the strong exchange interaction occurs between the hard and soft magnetic grains. The main mechanism of the magnetization reversal process is the pinning of domain walls. 
